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Introduction
—==s=cuciion

The large lag characteristics of mechanical pressure indicators do not
Permit their use for measuring pressures of fast flowin explosions of gas-
2y mixtures wose Aration 45 1n mi1lt geccegis In the ook we [&Eha euthers/. conducted
&t the Centra) Sclentifric Research Institute of Fire Prevention we chose the
Plezoelectric method for measuring the pressures developed in the explosion
Process of certain gaseous mixtures; there are a great number of existing
nmethods of measuring such short.duration Pressures(l),

The Plezoelectric method 1s videly uased for recording and measuring H
DPressures ip internal.combustion engines(2), There is, however, some dif- :
ference betveen the explosion of gaseous mixtures and the explosion of other ;
iy combustible mixtures (for example, in internal-combustion engines), 1In :
view of this » We have, to g certain extent, developed a method for measuring ;
Pressuras, for recording, for calibration, etc, Moreover, the adaptation of .
ceramic barium titanate for use ag a piezoelement, which was used by us in
earlier worka(a,h), Permitted, to o great extent, the simplification of the
device for registering Pressures during the explosion of a gaseoun misture,

Device tor'ReEsterﬁ.ng Pressures 1p Explosion Process

The complete unit consists of a Plezoelectric transducer (see Figure 1,
below), a DC amplifier and ap MPQ-2 100p Oscillograph., A ceramic barium

in the transducer, Electrodes wvere attached to the side surfaces of the disk
by means of silver fusion, After the electrodes were attached the barium

titanate wag polarized for ope hour by a DC electric field of 20 kv/em ' 4
potential,
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Figure 1.

Plezoelectric Transducer.
1, case; 2, socket; 3, lock
screw; L, sagket; 5, washer;
6, packing; 7, conical washer;
) cover; 9, plug; 10, insule-
tion gasket; 11, screw; 12, con-+
tact plate; 13, crystal; 1k,
Ting; 15, bage; 16, bearing.

n wave Pressure, acting on the Plezoelement of the transduc:r,
Tesults {n the o barium titanate, The Tesulting difference
ed electrodes, due to the

) romicrofarads in thig cage
makes it possible to develop a fairly high time constant for the instrument
vhen the 8imple DC amplifier, Previously

time constant of o

used, The

e amplifier
deflects the lgop

The Piezoelectric transducer ang amplifier are shown in Figure 2

Figure 2. Over-all viey of th
Amplifier.,

ducgr and DC

e Piezoeleciric Trans
1, transducer; 2, amplifier
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Calibration of Transducer

To convert the current impulses recorded on the oscillogram into units
of Pressure, the transducer wag previously calibrated with a special device,

During calibration the transducer wes comnected to a eylinder through
a fasgt acting valve, the cylinder being filleq vith compressed air to a :
desired Pressure., fThe air pPressure in the cylinder wag neasured by means b -
of a calidrating presgure gauge. On the application of pressure to the ;
actuating lever, the valve OPened momentarily and the transducer was sub-

Jected to the Pressure of the compressed air, which simulated the explosive
force of a gaseous mixture. As a result of the error-compensating cali.
brations introduced by the bressure gauge and through the "dead space”
(the change 1n the volume of the cylinder chamber when the valve is open),
& calibrating graph was Plotted (Figure 3).
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Figure 3. Calibrating Graph for the
Piezoelectric Transducer .

The acting forces, in kg/cme, were plotted along the abscissa of the graph,
vhile the amplitude of the current impulses, in om, as recorded on the oscile
lograph £ilm, vere Plotted along the ordinate axis. Repeated calibrations
were made for the sake of greater reliability, As the graph shows, the
graduated points, obtained from Separate calibrations, colncide, thus estab-
lishing the linear relationship between the amplifier output current and the
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Range and Accuracy of Measurementsg

The explosive Pressures, which it wag necessary to measure, were expected
to be of the order of 10.25 8tmospheres. The registering device wag therefore
designed so that accurate Pressure measurements could be made within the range

of an error by the DC emplifier due to the fluctuation in the line voltage; as

& result, during a line voltage fluctuation of + 7.5% the stabilized voltage

varied 0,084; ang (3) +the influence of the fluctuation of tube enission was
d

Calculations s8how that the sum of all the errors under these conditions
anmounts to approximately 2,54,

Ibating the Transducer

The transducer vas tested on test explosion Installations for hydrogen-
air ang Propane-air mixtures of various concentration ratios, Pigure 4

VUV Ly

Figure 4, Oscillogram of the Explosion Process of a Hydrogen- ‘.
Air Mixture, 1, the oscillogram of the explosion;
2, time marks.




Shows ap oscillogram obtaineq from an explosion of a hydrogen-air mixture
having g 34% hydrogen concentration at partial Pressure. The direction of
€ recording Process is indicateq by the arrow, The Trecording speed was
25 cw/sec, The time marks are recordeq 8t the top of the oscillogram (the

frequency Of the time marker Y88 30 hertzes), The explosion process wag
Tecorded on g loop baving a sensitivity factor of 3.3 mm/ma. The DProcess
Vas recordeq or photographic film, after which the oscillogram wag enlarged

The Tresulting oscillogram Pernits the determination of the maximunm
Pressure developed by the explosion and allows the 8tudy of the nature of
the explostop, With the aiq of the calibrating graph (Figure 3) [1
unit conversion graph] 1t wag determineq tgat the maximum Pressure developed
by the explosion in thig case vas 26 kg/cn<,

The work conducted demonstrates the complete applicability of the apparatus
describeq for Tecording the explosion procesg of gaseous mixtures and for the
Reasurement of Pressures thug developed, Evidently, the apparatys may also be
utilizeq for recording other Processes having analogous characteristics.

The authors are grateful to L, M, Dzhulardyan and I, B, Ogiyevich for their
8ssistance in this work,
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